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ON THE COVER: 
Glove boxes surround much of the dual chamber 
lnclnerator at the Treatment Development Facility. 
The boxes allow access for ash removal; most of the 
residue is removed wlth a gravity drop-out system. 
Other residue is removed by a speclally-constructed 
vacuum system. Other photos by Bill Jack Rodgers, 
and the story by John Ahearne, begin on page 10. 



view: 
Most people think of helium 

simply as the element which 
lifts Mickey Mouse and his 
friends to new highs at 
carnivals and circuses, or 
perhaps a:: preserver of the 
original Constitution. This 
inert gas, however, has many 
traditional industrial uses, and 
its value to the country’s 
energy needs is expected to 
expand within the next genera- 
tion. LASL is helping to reclaim 
once-used helium and to 
formulate a national helium 
policy. 

Conventional trash is buried 
at the dump, but radioactive 
waste from “hot” areas must be 
differently handled. A unique, 
new furnace is part of the 
Treatment Development Facil- 
ity at LASL. Controlled air 
incineration, the first process 
evaluated, is 50 stable that a 
box often retains its original 
shape after being burned. The 
final product exceeds federal 
air quality standards. 

8.C.  Nier, the man who first 
separated isotopes of uranium 
at the behest of Enrico Fermi, 
visited recently and discussed 
the 1940s’ mass spectrometer 
process. Another story is about 
today’s methods. 
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Gaseous helium] is collected snld 
3tovcd ill this t,00fi-cubic-ler!t gas 
l~rrg being inslwxterl by C11’R-9 
inerrhair David I-oya. When the Lab- 
cmtory’s liquid llielliurm inventory is 
low, the helium le then purlfied anld 
18qulfied. Em entering the bag has 
liecn collected f n m  researchers 
etlrountl & A S 1  as pat4 of the Labora- 
tory’s helium conserwafilsn and 
recovery pmgrani. 

It:; special properties make it invaluable. Our 
I ~ e e l a r a t ~ m  of Independence is housed in a 
k ~ l i ~ i m  atmosphere. 

I’lrato by keAey N. Sanc:hea 
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Conservation Begins at Home 
From his work space in the 

C o n t r o l l e d  T h e r m o n u c l e a r  
Research Division at LASL, Ken 
Williamson is looking out upon the 
next century. What he hopes to see 
is an America blessed with ample 
supplies of energy. His work here is 
geared toward such a vision. 

The  Energy Storage Systems 
Group (CTR-9), of which he is a 
m e m b e r ,  h a s  a s  i t s  m a i n  
responsibility the development of 
the superconducting tbkamak 
ohmic heating (TOH)  systems 
required for the large tokamak 
fusion reactors. The  cryogenic 
experiments and research the group 
performs rely upon relatively large 
quantities of liquid helium. In fact 
CTR-9, using about 30,000 liters of 
liquid helium per year, is, in Los 
Alamos, second only to the Clinton 
P. Anderson Los Alamos Meson 
Physics Facility (LAMPF) in  the 
use of helium. LAMPF uses about 
40,000 liters of liquid helium per 
year. 

Williamson’s knowledge of the 
uses of helium, coupled with both 
even tua l  cost  increases a n d  
potential depletion of this natural 
resource, prompted him and others 
here  a t  t he  Labora to ry  to 
implement a helium reclamation 
program. 

“Although a n  abundant element 
in the sun and stars,” Williamson 
said, “helium is rare on the earth in 
the sense that the largest total 
amount of helium is dispersed 
throughout the atmosphere a (  a 
steady state concentration of about 
1 part in 200,000.” 

Smaller amounts of helium exist 
in larger concentrations, as high as 
9 parts per 100, in certain natural 
gas fields of the United States. O n  
the average most natural gas fields 
contain much less than this 
maximum value. Helium extracted 
from the southwestern United 
States natural gas fields currently 
costs about $25 per thousand cubic 
feet when purchased commercially, 
and about $35 when purchased 
from the Bureau of Mines. Helium 
extracted from the atmosphere is 

Ken Williamson, CTR-9, left, and Stretch Fretwell, Cryogenic Group member 
of LASL‘s Energy Division, Inspect and make adjustments on the liquid 
nitrogen cooilng system used In the hellum ilquefaction process. Llquld- 
nitrogen-cooled charcoal beds are used to remove impurities such as water 
vapor, nitrogen and oxygen from helium gas before It is ilquifled. 

estimated to increase in  cost by a 
factor of at least 100. Williamson 
said the increased cost is a result of 
the dramatic difference in the 
concentration of helium between 
the atmosphere and the helium-rich 
(generally greater than 0.3% 
helium) natural gas sources. With 
reasonable extensions of present 
day gas-separation technologies, 
Williamson explained, consider- 
ably more energy is required to 

separate the helium from the 
atmosphere. 

75 per cent Goal 
What the group of helium savers 

hopes to accomplish is the recycling 
of about 75 per cent of the present 
amount of helium used at LASL. 
Williamson said this could amount 
to a savings of about 75,000 liters of 
liquid helium this year and a 
somewhat higher figure next year. 
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David Loya adji!sIts the bolts on one of two In-line gas-boaring tinrtaineu; located 
on the top of the “eeld box.” Through the length of the turbine (four inches), 
the tcmperatuvt? 01 helium gas drops from maim temperature to a few degrees 
above absolute m o  - a change of sbc9ut 300 (degrees ([Celsius). The centrifu- 
gal turbines reinnwe about 2,700 waits from the flowing helium. 

CTR-9 uses about 
3Q,QOC) liters of liquid 
helium each year; the 
meson facility uses 
40,000. Savers hope 
to recover three- 
fourths sf the present 
amount used at Los 
A lamos. 
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component of which is affectionate- 
ly dubbed the “cold box.” The  main 
purpose of the cold box is to remove 
energy from the gaseous helium 
thus cooling it to its liquefaction 
temperature, about 4 degrees above 
absolute zero. 

The  large jumble of pipes, 
grating, valves, heat exchangers, 
and other components making u p  
and surrounding the cold box are 
used in conjunction with twosmall 
turbines, each a cylinder four inches 
long and about !4 inch indiameter. 

Gaseous  h e l i u m  is forced 
through the system by a 500 h p  
compressor, which operates at 200 
psi. The  two centrifugal gas- 
bearing turbines expanders are used 
to p r o d u c e  re f r igera t ion  by 
e x t r a c t i n g  h e a t  f r o m  t h e  
compressed h e l i u m .  Pur i f i ed  
gaseous dry helium enters the two- 
in-line series turbine combination 
at 200 psi and 32” Kelvin (K)  and is 
discharged at 17 psi and 11 K. The 
turbines remove2700 watts from the 
flowing helium. 

The  final expansion procedure 
includes a trip through a Joule- 
Thompson valve which further 
expands the  gaseous hel ium 
causing a sizable fraction of it to 
liquefy, Williamson explained. Not 
all the gaseous helium is converted 
to the liquid state. What remains as 
gas is channeled back to the 
compressor through a series of heat 
exchange r s  for a n o t h e r  t r i p  
through the entire procedure. 

T h e  cold box is capable of 
producing 250 liters of liquid 
helium per hour. From the cold 
box, liquid helium flows into a 
1,000-gallon storage Dewar and 
then into 100- and 500-liter Dewars 
u s e d  f o r  L a b o r a t o r y - w i d e  
distribution. Williamson said the 
LASL Dewars have a boil-off loss of 
about 1.25-1.50 per cent per day and 
thus will hold liquid for about 75 
days before it has all “boiled” away. 

Nationwide 
T h e  importance of helium has 

not been overlooked on a national 
scale. The  Los Alamos Scientific 
Laboratory’s helium conservation 
efforts follow similar programs 
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Recovered helium has been vaporized, com- 
pressed, and liquified. The heart of the system 
is the ‘cold box.’ 

insti tuted by o ther  na t iona l  
installations, for example the Fermi 
National Accelerator Laboratory in 
Illinois. T h e  National Science 
Foundation has started a program 
to provide funding for small-scale 
helium users to reclaim, purify, 
liquefy, and reuse helium. T h e  
Foundation will release as much as 
$500,000 p e r  yea r  for  t h e  
development and purchase of 
helium reclamation units. The 
Foundation as well as the American 
Chemical Society and the American 
Physical Society have released 
p u b l i c  p o l i c y  s t a t e m e n t s  
encouraging the conservation of 
helium. 

But the amount of helium saved 
through individual laboratory 
conservation is small compared to 
the amount of helium that is vented 
to the atmosphere each year. 

From 1962 to 1971, helium was 
extracted from helium-rich natural 
gas fields. T h e  he l ium was 
purchased by the government and 
stored underground in govern- 
ment-owned partially depleted 
natural gas field near Amarillo, 
Texas. 

According to a publication from 
ERDA, since almost 30 billion 
cubic feet of helium had been stored 
by the government by 1970 and 
because the federal demand had 
f a l l e n  s u b s t a n t i a l l y  b e l o w  
projections, the Secretary of the 
Interior terminated the helium 
conservation purchase contracts. 

T h e  publication, entitled “The 
Energy Related Applications of 

Helium” (ERDA-13), also states 
that considerable litigation ensued, 
much still pending, over the 
t e r m i n a t i o n  of t he  ex i s t ing  
contracts. Since that time there has 
been no large-scale stockpiling of 
helium. Private production has 
stayed approximately even with 
commercial usage. 

Projections and studies quoted in 
the report indicate that, as of 1975, 
about 280 billion cubic feet of 
h e l i u m  exis ted  as  measured 
( p r o v e d )  reserves .  U p d a t e d  
information, provided by Krupka, 
indicares that as of 1978 this 
number has been reduced to less 
than 200 billion cubic feet. Of the 
latter amount it is estimated that by 
1990 about 16 billion cubic feet will 
have been used beneficially, 120- 125 
billion cubic feet will have been 
wasted to the atmosphere, and only 
about 60-65 billion cubic feet 
including the stored helium will 
remain. 

Large amounts needed 
The  1975 ERDA report points 

out the probable need for large 
amounts of helium beginning after 
the turn of the century. The  actual 
amount of helium required will 
depend upon the mix of the systems 
by which energy will be generated, 
i.e. how much electricity will be 
generated by fossil-fuel plants, 
fission and fusion reactors, and 
solar energy technology. Krupka 
points out that the DOE is 
expend ing  considerable effort 
developing energy technologies, 
many of which utilize supercon- 
ducting subsystems for which 

The unique properties of liquid helium make It extremely useful In a number of 
advanced energy technologles now under development. Here David Loya 
uses the super-cold llquld to cool a transfer llne before lnsertlng It lntoacryo- 
genlc system. 





helium is presently required. If 
certain designs of fusion reactor 
s y s t e m s  p r o v e  t h e m s e l v e s  
economically feasible, the national 
requirements for helium will be 
large. Coexistent with fusion 
systems will probably be supercon- 
ducting electrical storage and 
transmission systems, similarly 
requiring significant amounts of 
helium. 

“Whereas projected eventual deple- 
tion of natural gas fields will contrlb- 
ute to the near-term energycrlsls,few 
realize that helium gas, Its only 
economical source being those same 
gas fields, can contribute to a poten- 
tial energy crisis many years hence.” - Milton Krupka 

Helium is important to all three 
of these technologies because of its 
excellent heat transfer properties 
a n d  extremely low b o i l i n g  
tempera ture  ( a b o u t  4.2 K ) ,  
permitting the use of supercon- 
ducting technology in key design 
areas. Certain materials become 
superconductors  when  the i r  
temperature is lowered. In  this state 
they are capable of conducting very 
large quantities of electricity with 
n o  resistance. Excessive heat  
generation is eliminated and 
material quantities can be reduced. 
I t  is, of course, conceivable that 
t h r o u g h  e i ther  sophis t ica ted  
m o l e c u l a r  e n g i n e e r i n g ,  o r  
serendipitous discovery, or  both, 

8 

i m p r o v e d  s u p e r c o n d u c t i n g  
materials, Le., those having much 
higher transition temperatures that 
withstand very high magnetic fields 
and above all permit commercial 
fabrication, could become available 
in the future thus mitigating the 
need for large quantities of helium. 

Prudence suggests, Krupka said, 
that present long-range planning 
must consider the use of helium to 
zchieve the temperature range 
required for the operation of 
superconducting equipment. 

The  Helium Act Amendments of 
1960 ( P u b l i c  L a w  8 6 - 7 7 7 )  
authorized the Department of the 
Interior through the Bureau of 
Mines to buy and store helium from 
helium producers. This action was 
taken in response to growing 
helium needs projected primarily 
for the United States’ space 
program. 

T h e  s t o r a g e  c o n s e r v a t i o n  
program was set u p  to pay for itself. 
Private companies erected five 
plants for the extraction of helium 
from natural gas. The  Interior 
D e p a r t m e n t  e s t a b l i s h e d  a n  
arbitrary price of $35 per thousand 
cubic feet and  decreed that 
government agencies must buy 
helium only from the Bureau of 
Mines at the set price. Private 
producers eventually built their 
own extraction plants and were able 
to sell helium at a reduced price, 
t h e r e b y  u n d e r c u t t i n g  t h e  
government’s price. 

By 1970, the commercial price of 
helium had dropped to about $21 
per thousand cubic feet. It soon 
became apparent that the helium 
stockpiling program was not 
economically viable when the 
Interior Department found itself in 
debt to the Treasury Department by 
over $450 million. 

Though most agree we will need 
the helium now being wasted, few 

have been able to say who should 
pay for extracting and storing this 
he1 iu m. 

“ P e r h a p s  p u s h i n g  pr iva te  
storage with appropriate financial 
incentives would stimulate private 
companies to extract additional 
helium,” Krupka said. “Further- 
more, helium vented to the 
atmosphere can, for all practical 
purposes, be considered lost under 
present circumstances.” 

Both Krupka and Hammel are 
maintaining close contacts with the 
Department of Energy, private 
industry, and Congress. Whenever 
major changes in the helium 
c o n s e r v a t i o n  i s s u e  b e c o m e  
apparent they make it their business 
to be aware of these changes and 
evaluate their impact upon long- 
range helium conservation. 

“Many issues are involved,” 
Krupka intoned, “including those 
relating to domestic and foreign 
r e s o u r c e  e s t i m a t i o n ,  s o c i o -  
economics, legal, legislative, as well 
as the technical. I t  is these issues 
that we will address when we make 
our new recommendations.” 

The basic problem is simple: We 
will probably need the large 
amounts of helium currently being 
wasted, but the economic base for 
large-scale recovery does not now 
exist and will not be apparent until 
helium is needed, and that probably 
won’t be until around the early part 
of the 21st century. 

Krupka also looks at it in a 
different light. 

“Helium has proven to be 
immensely useful to the scientific 
community in  particular and to 
society in general,” he said, “and 
here we have billions of cubic feet of 
it being thrown away. I look at it.in 
terms of prudent conservation-we 
have a valuable nonrenewable 
resource that must be protected.” 

By 7 970, the government had stored almost 30 
billion cubic feet of helium. Demand fell, and 
the Secretary of the lnterior terminated the 
conservation purchase contracts. 



Phoio by LuUoy PI. Szinchtrx 

ZOicirerr Mt!dvedev spoke of buried 
nuclew waste in the Soviet h i o n  

explosion’ oceurrlrrg. 
alttcunilralating h C % I t ,  and a “mud 

Iiinsk) were destroyed by Soviet 
officials to prcvciit rcsidcnts f rop  
returning to the. contaminated area. 

Mcdvedtrv, who has studied 
bio1ogic:al cficcts of radiation, said 
he believed the released material 
was wastc: froni the Sovict CJnion’s 
pr imary ef forts  ;it producing  
nuclear weapons. ’I‘hc: proximity o f  
Kyshtytn t o  ma,jot industr ia l  
centers, couplod with its otherwise 
isolated location, made it an iclcal 
p lx r  Eor secret rcsmrch. 

M u c h  o f  t l i e  s u s p e c t e d  
ratlioactivc. waste was 1)ixricd at a 
tinic whcn the Sovict IJniori laggtd 
far bcliintl tlie 1Jnited States in 
nriclear c-apbil ity, he said, adding 
that 110 attcntion was paid to thc 
proldcms biiricd wastc: would 
prcscwt in thc future. 

D u r i n g  h is  inves t iga t ion ,  
Mcdvcdev said ho siritlied numerous 
reports clraling with thc effects of 
radiation, which wcrc based on 
lcv(~ls of radiiition higher than 
Iic:c.css;iry for laboratory cxperi- 
tnrntation. ‘ l l io  oxperirncrits tlealt 
wilh anirnd arid plant studies and 
thc c:ffec:ts of raciiation on two lakcs 
located in the Kyshtym vicinity. 

“[ found c.crtairi pattcrns of 
ratliat ion iri thr stndics,” Mcdvrelcw 
said. “’.l2ic: lcvel oi contamination 
was tlw samct. 

“‘rlic lakcs wcrr 4.7 kilonieters 
squarc~,” lic atldcd. “Nobody would 
c~orit~irriiria~c such large lakrs for 
scicritific: rxljc:rirncrttatioir. I t  is 
quite difficult to t)clicvc that this 
was thcx (‘iisc”’ 

Mcdvcdcv said the lcvcls o f  
r;idiation iii thc cxpcriincrils w ( w  
consistently 100 titnos largcir than 
permissible rcseart:li levels. “’I’hcy 
(radiation Icvcls) wcrc rricasured in 
microcuries, not picocurics,’’ hc 
said. 

‘I’he Sovirt exile is currently 
pursriing studies on aging. 1-IC! 
works in ;I laboratory provided by 
the National Institute of Health, 
L.oritloii, khglarid. He  has authorcd 
it book which ho said will soon bc 
released in Knglish. 1-IC said tlic 
book details his srudics to iiricovcr 
t l ic  IJriil irtcitlcnt. 
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A porthole near the main chamber provides visual access to the interior of this special incinerator. The window is 
made up of two plates of one-half inch temperature resistant quartz. Two separate plates are used for added 
insulatlon. 
Photoi by Blll Jack Rodgen 

Unconventional 
furnace for 

special waste 
10 



Waste Nlanagewiamt (H-7’) Group 
leader Tom Keenan, right, dlscusves 
the progress 01 the experiment with 
PDF research., eleuelopment, and 
dernrmstration projeel leader Leon 
Borduln. The TDF reaearch ki only 
part of LASb’s e3rtensIve pragl’em st 
waste managelmlent headed by 
Keenan. He is allso responsible for the 
liqlulcl tmtment  facility, burlal/re-, 
trievable storage nianagemerilt, and 8 
wide range of resewdl activities. 
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The result of this pilot project is an assembly 
that ingests two-cubic-foot boxes of combus- 
tible waste. Air flow is so stable that a box will 
often retain its shape in the chamber after 
burning . 

aimed at improved treatment 
processes for transuranic waste. 

Equally important as volume is 
“waste form stabilization,” the 
ultimate goal of the research 
facility. “Stabil ization,” says 
project manager Lee Borduin, 
“pertains to the chemical and 
physical make-up of the final 
product; that is, a form easy to 
handle and store. 

“The purpose of the research is 
demonstration of engineer ing 
methods to stabilize transuranic 
waste. Our work demonstrates 
product ion-sca le  models  a n d  
ultimately will provide a base for 
waste problems throughout the 
Department of Energy and in 
private industry.” 

(Borduin heads the research and 
development efforts for LASL’s 
waste management group, H-7, 
under Tom Keenan. Working with 
Borduin in this part of the Health 
Research (H) Division are engineers 
Wiley Draper, Ralph Koenig, A1 
Neuls, Jack Newmyer, Larry Stretz, 
and Charles Warner.) 

Controlled air incineration 
The  first process chosen for 

evaluation at T D F  was controlled 
air incineration, selected after 
reviewing technologies available in 
1973. This  project aims to stabilize 
a n d  reduce the vo lume  of 
c o m b u s t i b l e s - p a p e r ,  r a g s ,  
plastics, and rubber-that contain 
transuranics. These items measure 
above 10 nanocuries per gram (a 
curie is the basic measurement of 
decay, the amount of a nuclide that 
undergoes 3.7 x 1 0 ’ 0  disintegrations 
per second; a nanocurie is one 
billionth of a curie). 

T h e  result of this pilot project is 
an assembly that ingests two-cubic- 
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foot boxes of combustible waste. 
After suitable inspection, burning, 
cooling, scrubbing, washing, and 
extensive off-gas filtering, an ash 
residue results that will be stabilized 
for terminal storage. 

T h e  massive equ ipmen t  is 
sequestered within three levels of 
ever-lower negative atmospheric 
pressure. T h i s  prohibi ts  any 
possible  a i r  f low f rom the 
incinerator toward the laboratory 
or other working areas. 

All  c o m b u s t i b l e  mater ia l s  
received by the TDF are first assayed 
to keep track of all transuranics 
contained in the wastes. The  H-7 
programs partially support H-1’s 
assay s e c t i o n ,  u n d e r  J o h n  
Umbarger. A sophisticated device 
known as a Multiple Energy 
Gamma Assay System (MEGAS) is 
capable of detectingradiation levels 
of t ransuranics  i n  the  low 
nanocurie range. 

Incoming  boxes are lifted 
mechanically from the protective 
metal shipping drums, assayed, 
marked, and passed before an x-ray 
scanner similar to those used at 
a i r p o r t  b a g g a g e  i n s p e c t i o n  
s ta t ions .  T h i s  insures  t h a t  
noncombustibles (bottles, metal, or 
liquids) do not make their way into 
the incinerator; they are removed 
and separately processed. A final 

Wylle Draper demonstrates the x-ray system used to Insure that the packaged 
wastes contaln only combustlble materlals. The system is slmllar to those used 
In alrport security systems. The packages are automatlcally lifted and rotated 
so they can be observed from a varlety of angles. Thls prevents the operator 
from mlsslng, for example, a thin piece of metal that is belng vlewed toward 
Its edge. 



H-7 techrricieni P’erhcter Martinez 
moves a wasti? package from ihe 
storage glove box to the  elw we tot 
where the side iem feeder pu~hes  the 
boxes to the iIticBun r i m  feeder far 
entry into the incinerator. When like 
system is being Pesded, the wastes are 
kept In this sftt~r~~lge hex until suffl- 
dent quantities to warrant operation 
accumuiete. 



steps then remove most particulate T h e  cooled gases go through a 
and soluble combustion products. venturi scrubber which removes 

The feed preparation glove boxes, right, allow the operators to assay, x ray, 
open, shred, and compact boxes of waste. The preparation phase Insures that 
noncombustlbles, such as bottles, metals, and liquids, do not make thelr way 
Into the incinerator. Wastes are moved by an elevator and side ram feeder to 
the main ram feeder assembly, foreground left, which automatically inserts the 
wastes into the incinerator. 

more than 99 per cent of any 
remaining particulates. 

An adjustable throat valve in the 
venturi introduces turbulence in 
the off-gas and causes a pressure 
drop, so particulates can be more 
easily removed downstream. After 
the gas has traveled down the 
quench column and laterally 
through the venturi scrubber, it 
passes through a packed column to 
remove any mineral acids that 
combustion may have left. 

Special plastic rings fill the 
packed column, offering a vast area 
over which gas contacts a scrub 
solut ion traveling down the 
column. 

The  gas is now ready for the 
multiple banks of final filters. A 
condenser, mist eliminator, and 
reheater are included to condition 
the gas before this step. The  
c o n d e n s e r  l o w e r s  t h e  g a s  
temperature and removes the bulk 
of the water vapor. T h e  gas must 
then be reheated to avoid corrosion 
of the filters, ducting, and blowers. 

The  gas finally moves through 
roughing filters and two banks of 
High Efficiency Particulate Air 
(HEPA) filters before exiting the 
stack. Filters and their assemblies 
are extensively tested by H Division 
before and after installation. Hatch- 
like “bagout” doors are fitted onto 
the filter housings to expedite safe 
removal and changing of the filters. 

Product outstrips standards 
T h e  off-gas that leaves thestack is 

as clean as modern technology can 
make it. I t  is clean enough after the 
venturi scrubbing operation to far 
outstrip Environmental Protection 
Agency standards, and that is before 
the lengthy filtration process. 

T h e  cycle of volume reduction is 
now complete, but two byproducts 
must also be handled-the ash and 
the scrub solution used to clean the 
gas. 

Ash is removed from the lower 
incinerator chamber by a specially 
constructed vacuum system, and 
experiments are underway at TDF 
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AI Nuels, H-7 chemical engineer, 
records data from the system’s main 
control console. The console pro- 
vides cmtinuous monitoring of 
varlables such as temperature, fuel 
gas/oxygen mlx, and combustion gas 
composition. 

The facility has been 
IC 0 Id- 

tested’ and will handle 
radioactive waste ex- 
tensively early this 
year. 

s u cc os  s fully 
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Solstice watchers of Cham 

i 

Anna Sofaer discovered solstice 
marker in northwestern New Mewlco. 

Did the ancient civilization of 
Chaco Canyon have a way to 
predict high noon on the day of 
summer solstice? A special LASL 
seminar speaker advanced that 
theory at a talk here in late 
December. 

Anna Sofaer, a Washington, D.C. 
artist and discoverer of the solstice 
marker, said that three vertical slabs 
of stone and twin petroglyphs 
existing on the south face of Fajada 
Butte in Chaco Canyon accurately 
indicate midday of the year’s 
longest day. She said the marker is 
probably a product dating back to 
the classic or Bonito phase of 
occupation of the canyon located in 
northwestern New Mexico. 

“A horizontally moving light 
source (the sun) moving against the 
critically-curved surfaces of the 
construct (the slabs) produced a 
vertically moving, light form,” 

Sofaer said. “On the summer 
solstice the light form passed 
through the center of the spiral 
(pe trogl yph).” 

She added the light form bisected 
the petroglyph for a period of 18 
minutes during midday on June 21. 
In order to show the uniqueness of 
the phenomena, she and others 
photographed the petroglyph at 
noon each day for about a month 
prior to the solstice. 

“The light form passed through 
the spiral right of center each day,” 
she s a i d .  “ O u r  p r e l i m i n a r y  
calculations indicated that on the 
solstice the dagger of light would 
pass through the center of the larger 
p e t r o g l y p h ;  t h i s  i s  w h a t  
happened.” 

T h e  construct is located on the 
east side and near the top of the 430- 
foot butte, and consists of three 
massive slabs of rock weighing 
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I’hefo by 018 Jack Hodgem 

Fajotla Butte in @hac0 Canyon, 4136 feet higkerthan its surroundings, protects 
three massive irock slabs and twin spiral petroglyphs. 

the (:rIrvcs ( Y E  the surfaces o f  t.hc sld)  
are critical; they apparciitly need to 
hc j w t  right in order lor the 
vertically iiioving lixht form to 
work. 

“All o f  t h i s  raiscs some highly 
i n t c r  r s  t i n g q u e s t i o n s  , ’ ’ s h c 
continued. “1)id the h i i a s d z i  find 
the light Eorins caiisc:tl by a prca- 
cxi s ting cotid i  t ion and SCrilt ch the 
pet 1-oglyplis to  give I tic desired 
effects, or (lid they place the slabs 
and work them f o r  the critical 
geometric ciirvc, which would 
allow the phctiomctia t o  occur?” 

She said tlic slabs could have 
fallcii froim an ovcdiang 12 feci over 
tlicir ciirrciit position; tlioy could 
Iiave fallen inlo thcir present 
position, or they could liavcx t,ccn 
r;risctl to tlicir prcscnt position. 

1 ha t  hypothcsis is not eniircly 
s a t  isfiic.tory,” slic said. “A gcdogist 
saitl thc ni(wxmmciits o f  thc rocks 
( lo  not fit tlic ovcrl-iang-no scar 
marks are apparcnt, and ( t ic  slabs 
arc coiripowl of a diffcrcrit colored 
rock than that found composing thc 
ovc.rhang.” 

She c.oiitinucc1: there is a strong 
possil)ility the rocks may liavc been 
carried froim another :irca, workcd 
for tlir desircd critical shapc:, and 
crcctcd t o  t heir prcwtii position, 
after which the petroglyphs wert. 
st:ratchcd into the dcsirrd size and 
shapc. 

'Thew arc  questions she fcels 
further rescwc:li will xiswer. Shc is 
currently scckiiig backing lor  
con1 inuaiiori o f  lwr work regarding 
the Chaco (::myon find. However, 
she socms triore cnric:rrncd over thr 
firtiire prcservatioii of the find. 
1;cm-i ng sightseers and curiosity 
sccltcrs, she wiis initially reluctant 
to havc hcr work rcportctl in this 
piib1ic:ation and is working with 
the Park Scrvicc in  iiri atternpi to 
have the I;ajada arca placed o f f  
limits t o  cxmal tourists. 

- Vic Hogsett 

“’~-l 
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Phoio by Blll Jack R ~ d g a ~  

O.C. Nler: uranlum-to-lead decay 
was most Important contrlbutlon to 
sclence. 

Separation 
by mass 

spectrometer 
Very briefly, the method 

used by Nier to separate 
isotopes of uranium in 1940 
was an electromagnetic one. It 
used a mass spectrometer, 
which analyzed streams of 
ionized particles by passing 
them through deflecting 
fields. 

A uranium compound was 
vaporized, then bombarded 
with electrons to ionize 
uranium atoms or a uranium 
c o m p o u n d .  I o n s  w e r e  
accelerated with an electric 
field to get a tight beam. 

T h e  ions were directed to a 
magnetic field, with two 
circular paths for charged 
particles. 

The  heavier elements were 
induced to the slightly larger 
path, the lighter to the smaller 
radius. Focusing takes place at 
the end of a bending path. 

T h e  amount separated was 
small, millionths of a gram, 
but sufficient. Bombarded 
targets were sent under a 
neutron beam from the 
Columbia University cyclo- 
tron for analysis. 
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Isotope separation 

Modern promise: 
laser enrich 

Uranium isotopes are separated 
in a completely different manner 
today, compared with O.C. Nier’s 
1940 process. 

“ H i s  important  technology 
produced a few micrograms,” said 
Reed Jensen, alternate leader of the 
Applied Photochemistry (AP)  
Division. “Our process looks only 
at the isotope of interest, and 
bypasses others.” 

The  technology is based on 
uranium hexofluoride (UF,) and 
uses modern lasers. The  program 
has grown in recent years; a new 
building should be completed by 
1980. 

Laser isotope separation at AP- 
Division is being developed to 
enrich uranium so its fissionable 
isotope, U-235, can be increased 
more than fourfold to 3.2 per cent. 
Uranium could then be used as a 
light water reactor fuel. 

W i t h  c u r r e n t  e n r i c h m e n t  
methods, 35 per cent of the U-235 
isotope cannot be economically 
separated from uranium and goes 
into tailing waste form. It mounts 
up. T h e  stockpile tails expected to 
be generated each year a generation 
from now could provide the ore 
requirements for 160 light water 
reactors. 

Tails have been stored for years as 
UF,. LASL seeks to enrich them 
with lasers and photochemistry, 
with an eye toward small but 
efficient plants. The  technology 
uses little power and could prove 
profitable; it also carries a low risk 
of proliferation. 

T h e  laser method usesphotons to 
extract the U-235 left in enrichment 
plant tails. An infrared, or long- 
wavelength, photon is used to 
excite selectively only the 235UF6 
molecules. 

ment 
They are then separated from the 

*35UF5 through the absorption of a 
second,  o r  sho r t -wave leng th ,  
photon. The  new molecule is a 
powder that can be collected. 

From enrichment plant waste, 
the removal rate of U-235 could 
approach 100 per cent. The  final 
product is equivalent to natural 
uranium, and our reserves of that 
element could be increased through 
laser isotope separation. 

T h e  laser process involves 
photochemistry, where the bundles 
of energy from light (photons) are 
used to induce a chemical reaction. 
When a molecule absorbs light, is 
excited to a higher level of energy. 
The  wavelength and intensity of the 
absorbed light determine not only 
the excitation level, but also the 
products of the reaction. Films such 
as Polaroid are an example of a 
light-controlled chemical reaction. 

The  process also involves the 
laser, which deposits enough 
energy with its coherent light to 
cause molecules to break into 
fragments, forming new products. 
Laser sources now available can be 
tuned to frequencies required by a 
variety of molecules. The narrow 
frequency band of the laser allows 
all of the energy to be absorbed, in 
contrast to other light sources that 
only inject perhaps a millionth of 
their energies into the selected 
molecule. 

T h e  selectivity of the process can 
be used to drive chemical changes in 
one isotope, but not others, to 
produce a permanent change in the 
basic substance. In this way, the 
235UF6 molecules in gaseous form 
can be converted to UF, powder. 
This is easily separated from the gas 
a n d  c o l l e c t e d  by s t a n d a r d  
techniques. 

LASL photo 

Norman Barnes, AP-2, uses a low 
pressure carbon dioxide laser for 
frequency stabilization of a high 
pressure carbon dioxide laser. 
isotope separation research, as 
carried out in AP-Division, Is 
markedly changed from the 1940s 
method of O.C. Nier. 
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A new test 
station for 
solar research 

Blll Jack Rodgan Photo 

22 

A Martin Marietta heliostat has 
been installed a t  the Solar 
Laboratory (TA-46) and is being 
converted to a two-axis tracking 
collector test station. To get as 
much solar energy as possible on a 
collector surface, the sun will be 
tracked in a near-normal mode, 
with the collector perpendicular to 
the sun from morning to evening. 
T h e  first test setup, said Stan Moore 
of the Solar Energy (Q-11) Group of 
the Energy (Q) Division, will be for 
a high-temperature  collection 
loop-scheduled for early 1979. 
Other tests will be of a low- 
tempera ture  l i q u i d ,  med ium 

liquid, and of a low- temperature air 

U n d e r  c o n t r a c t  w i t h  t h e  
Department of Energy, Martin 
Marietta worked on a five megawatt 
prototype heliostat for Sandia 
Laboratories’ solar experiments in 
Albuquerque.  T h i s  particular 
model was obtained through 
Denver by the Los Alamos 
Scientific Laboratory to use as a 
collector test station. Shown is 
the framework of the old heliostat, 
designed to accommodate an array 
of mirrors. The  machine will be 
al tered to m o u n t  the so la r  
collectors. 

loop. 



Members of Congiress were briefed on eight 
rnajor Laboratory programs during a wieit 
January 4. Here, at a Uaser deinomstration, are 
(from left): Wtrl~ert Walker (R),  Pennsylvania; 
Paul Robitison of LASIL.; Manual Liujan ( R ) ,  Mew 
Mexieu, Mike McCurmack (I)), Washirugton; 
19eed Jenben sf l.ASI1.; and Eldon Riidrl (R), 
Arizona. McCorrnack chairs the Subeornmittet? 
or1 Advanced Erwrgy Technologies and Energy 
Conservation, Research, Development amel 
I3cmonstration. Tlhis is  part of the Wlouse Science 
a t i  d Tech n ol ogl y Committee, respo rj si b le f o u 
reviewing many L h S b  program:;. 

Applicants for the Director’s job were 
considered by a University of Cali- 
fornia advisory committee, which met 
in Lo5 Alarnos January 4-5. Univer- 
sity President David M. Saxon (hand 
on chin, at left) said about two dozen 
persons have been nominated for the 
position; he hopes a selection can be 
made by March 1 ,  when Director 
Harold M. Agnew’s resignation is 
effective . 

Photos by LeRoy N. Sanchez 

U.S. Sen. Harrison H. “Jack” Schmitt 
visited LASL recently; stops included 
a tour at the Plutonium Facility. From 
left are Schmitt in lab whites; Rill 
Maraman, CMB-11 group leader; and 
Richard Baker, CMB-Division leader. 

The east Arabia11 emirate of Ilalar was represented by three Egyptian 
officials when they were given energy-relatt.cl briefings here in December. 
wi t t i  George Sawyer (at right), cl;TR-Bivisiott alternate leader, are Taher A. 
El-.Hiididi, Abdel-Kader A. Nacln, arid Halried Mi. El-d\Rrn;rdy, all af Qatar’s 
Minizitry of Finiitice and Petroleurn. The visit was arranged wlth Scientific 
Software Corporation of Denvtur. 
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IO years ago 

CLASSIFIED? 
T h e  highja,cking of airliners to Cuba has had effects spreading as far as Los 

Alamos, accoiding to last week’s issue of the LASL Bulletin. The  AEC has recently 
ruled that neither AEC nor contractor personnel can carry top secret or weapons 
materials of any sort on comniercial airliners. “Also, effective immediately, other 
classified matters may not be handcarried on commercial airliners unless prior 
approval has been obtained from the area manager, Los Alamos Area Office,” the 
statement concluded. 

ECONOMY 
The  Los Alamos Scientific Laboratory this week froze hiring of new personnel, 

overtime and equipment procurement. The  move grew out of an AEC-wide belt 
tightening and seemed likely to last until the end of the fiscal year. However, 
Director N.E. Bradbury assured his supervisors that no layoffs would be necessary. 

T h e  economy move also hit travel by LASL employees and new construction. In 
addition, Bradbury outlined cutbacks in the Rover program for the coming fiscal 
year that “may require the transfer to other jobs within the laboratory or 
terminations if suitable jobs cannot be found for some 20 people.” The  present lab 
population stands at 4,165. 

LOS ALAMOS FEATURED 
The  February issue of the New M e x i c o  Magaz ine  contains a lengthy, profusely 

illustrated story on Los Alamos. Written by Walter Briggs, a different slant is taken 
on  the Atomic City. The  article emphasizes the town itself and its surroundings. 
Previous stories have concentrated primarily on the Laboratory. 

PEEWEE TESTED 
Peewee I ,  the first in a new series of reactors, designed and developed at the Los 

Alamos Scientific Laboratory, was successfully tested at the Nuclear Rocket 
Development Station in  Nevada last month. The  reactor is a unique test-bed for 
fuel elements and support hardware that can possibly be included in a flyable space 
vehicle. Peewee was never intended to fly, but is expected to make a significant 
contribution to reactors that will. 

Culled from the January and February, 1969 
files of The Atom and the Los Alamos Monitor 

by Robert Y .  Porton 

*US.  Governmep Printing Office: 1979 - 677-050/1 

24 



Cong. Charles Rose, (D) North Carolina, sighted through an optical device January Qat 
the meson facility during part of a Laboratory tour. Rose is chairman of the Sub- 
committee on Evaluation, of the House Intelligence committee. 
Photo by LeRoy N. Sanchez 


